Thymidylate synthase and thymidine kinase, which cata lyze the formation of thymidylate via the de novo and salvage pathways, respectively, are rate-determining enzymes in DNA synthesis. The in creases in the activities of hepatic thymidylate synthase and thymidine kinase were significantly suppressed at 24h after 70% partial hepatectomy in rats that had been administered cycloheximide. Concomitantly, other regenerative parameters such as the liver weight and contents of protein, RNA, and DNA were also significantly reduced in 24-h regenerating liver of cycloheximide-treated rats. When actinomycin D was injected, the activity of thymidine kinase, the liver weight, and contents of protein, RNA, and DNA were completely depressed in 24-h regenerating liver. However, the activity of thymidylate synthase in actinomycin D administered rats rose to the level similar to the control (70% partially hepatectomized). The immunoblotting assay showed that thymidylate synthase is newly synthesized during liver regeneration after partial hepatectomy without being affected with actinomycin D.
content of TS was found to be 96% of the control. Unaltered activity of TS in actinomycin D-injected rat resulted from the similar induction of the enzyme protein after P. H. to the control.
DISCUSSION
The present study shows that the administration of cycloheximide inhibits the increase in the activity of TS and TK in 24-h regenerating rat liver. This is consistent with the literature (9). The inhibition of protein synthesis by the drug leads to the total suppression of liver regeneration as evidenced by the diminished content of DNA, RNA, and protein of the liver. Based on the immunoblotting assay, the decline in the TS activity was due to the decrease in the protein content of TS which is synthesized in the normal liver regeneration after P. H. (11).
The injection of actinomycin D also resulted in the suppression of liver regeneration as judged by the hepatic level of DNA, RNA, and protein. The drug prevented the elevation of TK activity, which coincides with the literature (8, 9). This result shows that mRNA of TK is synthesized in liver regeneration and TK is a typical inducible enzyme. On the other hand, the activity of TS was not diminished by the treatment with actinomycin D, in conformity with the litera ture (8, 19) . The measurement of the content of TS protein using the immuno blotting method developed by us (11) demonstrates that the amount of TS protein increases in the rats given actinomycin D to a similar degree to the control (P. H. only). This result suggests that TS is synthesized without a new transcription of the message and/or that its transcription is not affected by the drug. The inhibitory effect of cycloheximide shows that the protein synthesis is necessary for the elevation of activity and content of TS in liver regeneration. The quantitation of TS protein demonstrated that the synthesis of TS induced in liver regeneration was not influenced by actinomycin D. To elucidate the nature of the mechanism regulating the synthesis of TS, which is the key enzyme in DNA synthesis, the level of mRNA in the liver of resting state (Go) must be measured. This project is in progress. 
